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responding l6 eSj^iry of the re-transmission time-out timer. 




REMARKS 



Claims 1-27 are presently in the application. 



The Examiner objected to the specification, as there are certain errors on pages 12? line 
19, on page13, line 6 and on page 13, line 21. 

Applicant has amended the specification, by replacing "receiver 15" on page 12, line 19 
with "receiver 17", replacing "routers 19" on page 1 3, line 6 with "routers 1 8" and deleting "can not* 
on page 13, line 21. Applicant has also amended the specification, by replacing 'receiver 15" on 
page 10, line 5 with "receiver 17". 

The Applicant submits herewith as a separate appendix A, a version of the amended 
specification with markings to show the changes made thereto. 

Applicant has amended claims 1 , 7, 1 1 , 1 2, 1 5, 1 7, 1 9, 20 and 22 to more clearly define the 
present Invention. Applicant has amended claims 23 and 24, which were dependent on claim 21 , 
to be dependent on claim 22. The amendments to claims are fully supported by the specification 
as originally filed, especially on page 9, lines 1-4 and page 10, lines 1-3. No new matter has been 
introduced by way of the present invention. 

Applicant has added independent claims 25-27. Claims 25-26 are corresponding to 
former claims 6 and 18, to which the Examiner indicated that those claims would be allowable if 
rewritten in independent form. Claim 7 is based on former claims 22 and 24. 

The Applicant submits herewith as a separate appendix B, a version of the amended 
claims with markings to show the changes made thereto. 
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The Examiner rejected claims 1-2, 4-5, 9-11, 15-16 and 22 under 35 U.S,C. 102(g) as 
being unpatentable by Sen et al. (U.S. Patent No. 6, 208, 620). As the Examiner provides a 
quotation of 35 U.S.C. 102(e) regarding this rejection, Applicant submits the reason of why those 
claims are new and patentable in view of Sen et al. 

Sen et al. discloses a wireless access gateway (WAG) 203. which is provided between a 
mobile station 291 and a Fixed Host 207. The WAG 203 includes a TCP-Aware Agent Sublayer 
(TAS) 209, a Link Monitoring Agent 21 1 and a Radio Link Protocol (RLP) 213. The TAS 209 
caches TCP packets during forward transmission and acknowledgement ACK of return packets 
(col. 3, lines 42-58, col. 6, lines 45-53). The gateway 203, which is a transmitter to the mobile 
station 291 and a receiver to the source, receives an acknowledgement from the mobile station 
291 (coL 7, lines 20-22). The Linking Monitoring Agent 21 1 monitors the air-link frame error rate 
based on the negative acknowledgement NAK of the RLP (col. 8, lines 53-57, coL9, lines 18-21, 
claim 2). It is clear that acknowledgements ACKs and negative acknowledgements NAKs are 
exchanged between the gateway 203 and the mobile station 291 r and acknowledgements ACKs 
are exchanged between the gateway 203 and the source (Figure 2). Further, the Examiner stated 
that Sen et al. quenches or decreases TCP source window size (col. 6, lines 48-49 and col. 10 
lines 60-63). However, as disclosed on col. 9, lines 33-35, Sen et al. quenches TCP transmit 
window by utilizing the window advertisement field in the acknowledgement message from the 
TAS 209 to the source. The source of Sen et al. does not quench its TCP window in response to 
NAKs. 

Sen et al neither discloses nor suggests sending, based on detection of a missing packet, 
a negative acknowledgement for a missing data packet to a transmitter from a receiver, which is 
unresponsive to receipt of any other packets from the transmitter, and decreasing, at the 
transmitter, the size of the congestion window in response to receipt of the negative 
acknowledgement as recited in claim 1 . 

It is respectfully submitted that claim 1 and its dependent claims 4-5 and other dependent 
claims are new and patentable in view of Sen et al. 
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Regarding to claim 11, th© Examiner stated that Sen et aL discloses setting a 
missing-packet timer for sending NAKs (col. 4, lines 64-65), sending a negative acknowledgement 
and sending a further negatrve acknowledgement expiry of the missing-packet timer (col. 5, lines 
1-3). Col. 5, lines 1-3 of Sen et al. discloses that if a frame, which a negative acknowledgment 
(NAK) was sent, is not received correctly before the first timer expires, RLP resets the timer and 
sends two NAKs for the same frame. Sen et al. does not send a further NAK in addition to a NAK 
before expiry of the timer Sen. et aL neither discloses nor suggests that when the missing frame 
is not received at the receiver in response to the negatrve acknowledgement, the receiver sends 
a further acknowledgement before expiry of the missing-packet timer as recited in claim 1 1 . 
Further, as described above, the system of Sen et al. uses acknowledgements ACKs for packets. 

It is respectfully submitted that claim 1 1 and its dependent claims 12-14 are new and 
patentable in view of Sen et al. 



Regarding to claim 15, the Examiner stated that Sen et al. discloses setting a round-trip 
timer at the transmitter upon sending the packet (col. 7, lines 54-56), quenching ordecreasing the 
TCP source window (col. 6, lines 48-49, col. 10, lines 60-63) and increasing the round trip delay 
(congestion window) (col. 8, lines 17-32), Asdescribed above, the TCP window size of Sen et al. 
is not quenched in response to receipt of the negative acknowledgement for the missing packet. 
Further, col,8, lines 23-29 of Sen et al. discloses that the round trip delay RTD is increased by 
delaying all ACK packets at the TAS 209. Sen. et aL neither discloses nor suggests increasing the 
congestion window if no negative acknowledgment for the missing packet is received before 
expiry of the round-trip timer, and deceasing the size of the congestion window if the negative 
acknowledgement for the missing packet is received at the transmitter as recited in claim 15. 
Further, as described above, the system of Sen et al. uses acknowledgements ACKs for packets. 



It is respectfully submitted that claim 15 and its dependent claims 16-21 are new and 
patentable in view of Sen et al. 



Regarding to claim 22, the Examiner stated that Sen et al discloses setting a round-trip 
timer at the transmitter upon sending the packet (col. 7, lines 54-56), sending from the receiver 
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NAKs (col. 4. lines 59-64), and quenching or decreasing the TCP source window (col. 6, lines 
48-49, col. 10, lines 60-63). As described above, the TCP window size of Sen et al. is not 
quenched in response to receipt of the negative acknowledgement. As described above, the 
round trip delay RTD of Sen et al. is not increased In response to receipt of the negative 
acknowledgement Further, as described above, the system of Sen et al. uses 
acknowledgements ACKs for packets. 

Sen et al. neither discloses nor suggests a data communications system having a receiver 
for sending, based on detection of a missing packet, a negative acknowledgement for the missing 
packet and being unresponsive to receipt of any other packets from the transmitter, a transmitter 
for setting a round-trip timer, and means for adjusting a congestion window in response to receipt 
of the negative acknowledgment and expiry of the round-trip timer as recited in claim 22. 

It is respectfully submitted that claim 22 and Its dependent claims 23-24 are new and 
patentable in view of Sen et al. 

The Examiner rejected claim 3 under 35 U.S.C. 103(a) as being unpatentable over Sen et 
al. In view of Nakayashiki et al. (U.S. Patent No. 5,912,903). 

Nakayashiki et al. discloses a method and system for transferring data. Figure 5 of 
Nakayashiki et al. discloses a control communication control system (CCS), which is provided 
between the HOST (corresponding to source end system: SES) 200 and the WS/PC 
(corresponding to destination end system: DES) 500. As described in Figure 6 and on col. 7, line 
60- col. 8, line 9, the CCS sends the acknowledge +Cresp (tx) to the SES each time the CCS 
receives the given amount of data, and the SES updates the window in receipt of the 
acknowledgement ACK of the CCS. The Examiner stated that Nakayashiki discloses congestion 
window is halved (col. 9, lines 45-46). However, the method of Nakayashiki et al. is based on 
ACKs. Nakayashiki et al neither suggests nor teaches halving the size of the congestion window 
in response to receipt of the negative acknowledgement as recited in claim 3. 
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As described above, Sen et al. does not meet the requirements to render claim 1 
unpatentable. Claim 3 is dependent on claim 1. Therefore, it is respectfully submitted that claim 
3 is patentable over Sen et al. in view of Nakayashiki et al.. 

The Examiner rejected claims 7 and 20 under 35 U.S.C. 103(a) as being unpatentable 
over Sen et al. in view of Chuah et al. (U.S. Patent No. 6,400,722). 

Chuah et al. discloses a network including end system, which is connected to wireless 
network using external or internal modems (col. 5, lines 60-62. Figure 2). The Examiner stated 
that Chuah et al. discloses keep-alive mechanism (keep-alive request) between end systems(col. 
23, lines 25-26) and re-transmission flow control services (time-out timer set)(coL 23. lines 29-3D). 
However, col. 23. lines 22-34 of Chuah et al. merely states that keep-alive mechanism, 
re-transmission and flow control services are provided. 

Chuah et al. neither suggests nor teaches periodically sending a keep-alive request from 
the transmitter to the receiver whereupon a re-transmission time-out timer is set and neither 
suggests nor teaches that a receiver is responsive to the missing packet and the keep-allve 
request and is unresponsive to receipt of any other packets from the transmitter as recited in claim 
7. 

Chuah et al. neither suggests nor teaches sending a keep-alive request from the 
transmitter to the receiver and setting a re-transmission time-out timer to detect a re-transmission 
time-out. and neither suggests nor teaches that the receiver is responsive to the missing packet 
and the keep-alive request and is unresponsive to receipt of any other packets from the 
transmitter as recited in claim 20. 

As described above. Sen et al. does not meet the requirements to render claims 1 and 1 5 
unpatented. Claims 7 and 20 are dependent on claims 1 and 15. respectively. Therefore, it is 
respectfully submitted that claims 7 and 20 are patentable over Sen et al. in view of Chuah et al.. 
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The Examiner rejected claims 8 and 21 under 35 U.S.C. 103(a) as being unpatentable 
over Sen et al. in view of Chuah et al. and Jorgensen et al. (U.S. Patent No. 6,452,915). 

The Examiner stated that Jorgrnsen et al. discloses a toss or time-out of the packet receipt 
acknowledgment message and 'back-off (col. 17, lines 42-46), which can continue for some time 
(col. 18, lines 28-31). However, Jorgrnsen et al. neither discloses nor suggests that the packet 
receipt acknowledgment message Is an acknowledgement for the keep-alive request. 

As described above, Senet al. does not meet the requirements to render claims 1 and 15 
unpatentalbe. Sen et al. and Chuah et al do not meet the requirements to render claims 7 and 20 
unpatentalbe. Claims 8 and 21 are dependent on claims 1 and 15 through claims 7 and 20, 
respectively. Therefore, it is respectfully submitted that claims 8 and 21 are patentable over Sen 
et al. in view of Chuah et al.. and Jorgensen et al.. 

Regarding claim 23, the Examiner stated that Sen et al. discloses negative 
acknowledgement based protocol (col. 4, line 59). However, as described above, Sen et al. uses 
acknowledgements ACKs for packets. Sen et al. does not meet the requirements to render claim 
22 unpatentalbe. Claim 23 is dependent on claim 22. Therefore, it is respectfully submitted that 
claim 23 is patentable over Sen et al.. 

The Examiner rejected claims 12 and 14 under 35 U.S.C. 1 03(a) as being unpatentable 
over Sen et al. in view of Hamilton et al. (U.S. Patent No. 6,392,993). 

The Examiner stated that Hamilton et al. discloses detecting a gap in the packet sequence 
by the reception of a packet with a non-sequential packet sequence number (on col. 1 9. lines 
57-68). However, col. 19, lines 57-69 of Hamilton et al. discloses that a gap is detected for starting 
a NAK wait time, and col 19. lines 59-61 of Hamilton et al. discloses that at the expiration of the 
NAK wait timer, a NAK is transmitted. Thus, in Hamilton et al., the NAK is not transmitted before 
expiry of the NAK wait timer. On the other hand, according to claim 1 1, a further negative 
acknowledgement is sent before expiry of the missing-packet timer under a certain situation. 
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Claims 12 and 14 are dependent on claim 11 . Thus, the NAK wait timer of Hamilton et al. is 
different from the missing-packet timer of claims 12 and 14. 

Regarding claim 14, the Examiner stated that Hamilton et al. discloses resetting the timer 
if a packet is received within designated time (on col. 24, lines 32-33). As disclosed on col. 24. line 
20 of Hamilton et al., the timer, which is reset, Is a timer that determines the lifetime of the 
message. It is dear that the timer of Hamilton et al. is different from the missing-packet timer of 
claims 12 and 14. 

As described above, Sen et al. does not meet the requirements to render claim 1 1 
unpatentable. Also, Hamilton et al. dose not meet the requirements of render claims 12 and 14 
unpatentable. Claims 12 and 14 are dependent on claim 1 1 . Therefore, it is respectfully 
submitted that claims 12 and 14 are patentable over Sen et al- in view of Hamilton et al.. 

The Examiner rejected claim 17 under 35 U.S.C. 103(a) as being unpatentable over Sen 
et al. in view of Dudley et al. (U.S. Patent No. 5,754,754). 

The Examiner stated that Dudley et al. discloses round-trip time update request to receiver 
(col. 9, lines 22-36). However, Dudley et al.' neither suggests nor teaches that the receiver is 
responsive to the missing packet and the round-uptime update request and is unresponsive to 
receipt of any other packets from the transmitter as recited in claim 17. 

As described above, Sen et al. does not meet the requirements to render claim 15 
unpatentable. Claim 17 is dependent on claim 15. Therefore, it is respectfully submitted that 
daim 1 5 is patentable over Sen et al.. in view of Dudley et al.. 

The Examiner rejected claim 19 under 35 U.S.C. 103(a) as being unpatentable over Sen 
et al. in view of Jorgensen et al-. 

The Examiner stated that Jorgensen et al. discloses Increasing continuously transmit 
window if no packets were lost within last round-trip time (RTD (col. 45. lines 22-24). However, 
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Jorgensen et al. merely stated that each TCP source increases its transmit window using the RTT. 
Jorgensen et ai. neither suggests nor teaches multiplicative^ increasing the congestion window if 
no negative acknowledgement for the missing packet is received before expiry of the round-trip 
timer as recited in claim 19. 

As described above, Sen et al. does not meet the requirements to render claim 15 
unpatentable. Claim 19 Is dependent on claim 15. Therefore, it is respectfully submitted that 
claim 19 is patentable over Sen et al.. in view of Jorgensen et al.. 

In view of the above amendments and remarks, and having dealt with all of the matters 
raised by the Examiner, early reconsideration and allowance of the application is respectfully 
requested. 



c/o Gowling lafleur Henderson LLP 
160 Elgin Street, Suite 2600 
Ottawa, Ontario K1P 1C3 
CANADA 

Telephone: (613) 233-1781 
Facsimile: (613) 563-9869 



Respectfully submitted, 




>hn D. HARRIS 

legistration No. 39,465 
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APPENDIX A - MARKED UP VERSION SHOWING CHANGES TO THE SPECIFICATION 

Please amend the specification as shown below. 
n P pa ges fl-iQ , hrHq in P, paragraph 

- The general operation of system 10 at the transmitter end is shown in the flow chart of Fig. 7, 
at steps 90, 92, 94, 96, 98. 100, 1 02, and 104. A communications link between transmitter 1 5 and 
receiver 17 is initiated with a conventional 3-way handshake, as described above. Transmitter 15 
then determines the round-trip time over network 12. The manner in which these times can be 
determined is described in greater detail below. A sequence of packets 20 is then sent to receiver 
4# it. and a round-trip timer 3 6 and re-transmission time-out timer 3 8, is set for each packet. 
When the round-trip timer 36 for each packet expires, the sire of the congestion window is 
adjusted. Generally, in response to receipt of negative acknowledgments at transmitter 15, the 
transmission rate is decreased. Where no negative acknowledgments are received in a 
. predetermined round-trip time, the transmission rate is increased. If no negative 
acknowledgments are received during the round-trip time, transmitter 15 assumes packet 
transmission was successful and increases the congestion window. The transmitter 1 5 then 
returns to step 92, where the round-trip time is updated, as necessary, and continues to inject 
packets into network 12. This process continues until there are no more data packets to transmit, 
or until a retransmission time-out occurs, as will be described below. - 

SninflrSem'SveSoatoe initial round-trip time can be estimated, as in the prior 
art, during the synchronization phase of the 3-way handshake. However, since the round-trip time 
can vary over the life of a connection, it is preferable that it be updated during the network session 
on an ongoing basis. In a presently preferred embodiment, the round-trip time is updated by 
periodically setting aTCP option on an outgoing data packet requesting a round-trip time update. 
On detecting this round-trip time update request, receiver^!? responds with a forced 
acknowledgment, a round-trip time update acknowledgment, the purpose of which is to measure 
the current round-trip time. This permits the use of Van Jacobson's method for ca«culating the 
round-trip time. — 



ftn page 13. fip^ paragraph 
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_ Generally, re-transmission time-outs are required because individual negative 
acknowledgments may not reach transmitter 1 5. Negative acKnowledgments liKe all other packets 
are susceptible to loss in routers 48 Ifi, route flapping and physical connection failure. On a re- 
-transmisston time-out. transmitter 15 backs off for a predetermined period, to. it goes into 
slow^start and sets its congestion window to one. Transmitter 15 then operates in multiplicative 
increase mode until it hits a threshold value, at which point It reverts to a linear increase for the 
congestion window. The threshold value can either be threshold value set when transmrtter 1 5 
receives three duplicate negative acknowledgments, as described above. Or, if such a threshold 
value has not been previously set, the threshold value is set. on detection of a re-transmiss.on 
time-out. as half the value of the current congestion window length. An exponential back-off for 
re-transmission time-out can also bo implemented, as in the prior art. In the presence of 
successive re-transmission time-outs, the back off duration is doubled for each re-transmission 
time-out The-re-transmission timeout can be calculated In the same manner as in TCP Reno, or 
as described below. - 

On pages 13-14- bridg ing paragraph 

-Since, In the system of the present invention, negative acknowledgments are only sent 
when receiver 17 detects problems, no negative acknowledgment over a long period of time can 
either indicate a serious problem because the negative acknowledgments are not getting through 
or can indicate that the network is lightly loaded and has not yet encountered a problem serious 
enough to warrant a negative acknowledgment. Since transmitter 15 cannot-can-not rely on the 
presence or absence of negative acknowledgments for re-transmission time-out detection, it can 
periodically generate keep-alive requests on a much finer granularity than a Keep-alive timer in 
• the prior art, which is in the range of one second. Receiver 17 can generate an acknowledgment 
in response tD the keep-alive request For example, as shown in Fig- 8 at steps 1 10. 1 12. 1 14. 
116 and 118. transmitter 16 periodically transmits a keep-alive request, typically piggy-backed on 
an outgoing data packet, and set re-transmlssion time-out timer 38. If an acknowledgment for the 
keep-alive request is returned within the. retransmission time-out interval, the retransmission 
time-out timer 38 is cleared, and the process repeats at predetermined periods. If no 
acknowledgment is received at transmitter 15 within the re-transmission time-out interval, a 
re-transmlssion time-out occur*, and transmitter 1 5 backs off for a predetermined penod, 
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preferably according to the exponential badcoff algorithm. On return from back-off. the process 
repeats Generally, no packets are re-transmrtted unless negative acknowledgments are received 
from receiver 17, and packet transmission continues with the next scheduled packet. Packets lost 
in network 12 will be negatively acknowledged when receiver 17 determines which, if any, packets 
were lost — 



18 



Received from < 46135639869 > at 2118/03 2:17:39 PM [Eastern Standard Time] 



* FE&-18-03 14:23 FROM-GCfflfLINC 46135639869 T-285 P. 20/24 F-667 



APPENDIX B - MARKED UP VERSION SHOWING CHANGES TO THE SPECIFICATION 

Please amend claims 1 . 7, 11. 12, 15. 17, 19, 20 and 22-24 as shown below. 

1. (Amended) A method** of transmuting data in a data communications network, comprising 

*" Ste 7)° f: establishing a communications link between a transmitter and a receiver thigygh 
a -reP handshake , the communications link having a congestion window set to an initial length; 
(li) transmitting data packets from the transmitter to the receiver 
detecting a missing packet at the receiver; 



aeimiunu a 1 1 »<=»■»" us r-— ■ _ . 

fiv) sending a negative acknowledgment from the receiver to the transmitter for the 
missing data n| „r r hrhv, -w ^— Qf ™ othftr pa< *** ^ 

,t the transmitter, the length of the congestion window in response to 
receipt of the negative acknowledgment; and 

( Vl ) re-transmitting the missing packet. 

7 (Amended) A method according to claim * .rftrr ^ p.riodk^BM Btfaia 

keep^iive request from the transmitter to the receiver, whereupon a 

^lissl^t^er lS8 eV ■ pnn^.tnth.mj^datapac.etan.d 

^^^^^ to receipt n f *nv other packets from the 

t ransmitter . 

,1 (Amend.* A method tor em* «cove,y .n . date communication, nowhere date* 

,^ ^..-n the t r—"- th» fCrtWT t*inq ™™ n 

comprising the steps of:. 

4ii detecting a missing packet at the receiver; . Hor#nrthe 

I sendinganegativeacknow^^^^ 
missing^t^be^iU ' nrDpt nfnnynther pac^ from the 

transmitter. ig 
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m setting a missing-packet timer at the receiver upon sending the negative 

acknowledgment; and 

« where the missing packet Is not received at the receiver in response to the 
negative acknowtedgmen. before exp»y of the missing-packe. timer, sending a further negative 

acknowledgment. 

12 (Amended) An error recovery method accords to claim 11, wherein thejiejMadeseciDoj. 
^^X. 0(m9 s^eam of data pacKe ^e Map a waM MMT 

-»~n » -jama n -M " ha " th " ft"" » <Wecte " - 

,5 (Amended) A method for congestion comrol in a data comm U nic»ions network where ,<m * 

mrr ^ n ir l W ~»-* f "'"^^ ' hr "'" 1h " ™ p t " n * tyJa> ' 

^sXa ccng««on window to an in«ia, sr». me congerfon wirrfow to a 

transmission rate over the network; 

m transmitting a data packet from the transmitter to the receiver, 

m settlngaround^ptlmaratlhetransmitteruponsendingthepaoket; 

W 1 t n n nf ^'■"™™n, for , fflWM wt* Mi. the , reaver t° 

""""Ip? increase •» «*— " "° ^ ^ ted9n,en ' 

-.o ^«>.ufiH before exoiry of the round-trip timen and 

for tbcwiata mmlwsa > s f^ 611 at the transmitter. 

,7 (Amended) Aconges«on control method acco*gto <**. n^vm****** 

17. ^menaBu^ o w> » rpceiver the receiverbsmg 

1, , , r rript of Any ""^ P*"*b1s from the transmitter. 
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19 (Amended) A congestion control method according to claim 15, wherein ** s^p of increasmq 
♦Ho ..n^tinn win^w the sten of mnltiplioatively inching con^on window >f no 

^knn^ n-^ *>r ^ missing nacket is received hefnre ftXPlrv of the round-tnp timer 
tno congostion window iff multip l icativoly inrrflf i BBri . 

20. (Amended) A congestion control method according to claim 1 5, further Including steps of 
sending a keep-alive request from the transmitter to the receiver, and setting a re-transmission 
time-out timer to detect a retransmission time-ou t , fly receiver being responsive to the missing 
p^*.* *nd the k- p-*"™ raguest «nd h-ino unresponsive to receipt Qf any other packets from 
the transmitter . 

22. (Amended) A data communications system employing transmission control protocol for 
providing error recovery and congestion control on a data communications network, comprising: 

a transmitter for sending a sequence of data packets, the transmitter having a round- trip 
timer that is set upon sending each data packet; 

a receiver for receiving the sequence of data packets a communication link between the 
transmitter and th» ^Iver beino e^ hiishad through a TCP handshake, the receiver detecting 
a missing packet in the sequence of data packets, and returning a negative acknowledgment for 
the missing data packet to the transmitter to cause re-transmission of the missing data packet^ 
^iver beino r^ pnnsive to th e mining packet and being unresponsive to receipt of any other 

pargets frorr t the transmitter; and 

means for adjusting a congestion window in response to receipt of the negative 
acknowledgment, and expiry of the round-trip timer. 

23 (Amended)A system according to claim3422. further Including a missing-packet timer at the 
receiver upon expiry of which a final negative acknowledgment is sent to the transmitter. 

24 (Amended) A system according to claims, further Including a re-transmission time-out 
timer at the transmitter, the means for adjusting responding to expiry of the re-transm,ss,on 
time-out timer. 
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Please add new claims 25-27. 

25. (New) A method of transmitting data in a data communications network, comprising me steps 

establishing a communications link between a transmitter and a receiver, the 
communications link having a congestion window set to an initial length: 
transmitting data packets from the transmitter to the receiver; 
setting a rouncMrip timer at the transmitter upon transmitting the data packet; 
detecting a missing packet at the receiver; 

sending a negative acknowledgment from the receiver to the transmitter for the m.ssing 
data packet; 

decreasing the length of the congestion window in response to the negative 
acknowledgment; and 

re-transmitting the missing packet; and 

increasing the congestion window upon expiry of the return trip timer, the congestion 
window being doubled. 

26 (New) A method for congestion control in a data communications network where data is 
transmitted as a sequence of data packets from a transmitter to a receiver, compris.ng the steps 
of" 

setting a congestion window to an initial size, the congestion window relating to a 
transmission rate over the network-. 

transmitting a data packet from the transmitter to the receiver; 

setting a round-trip timer at the transmitter upon sending the packet; 

increasing the congestion window if no negative acknow.edgment for the data packet ,s 
received before expiry of the round-trip timer; and 

oacket is received at the transmitter 

Lrein the congestion window is doubled, and an interval between tt~,on of 
subsequent data packets is decreased, upon expiry of the round-trip timer. 
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27, (New) A data communications system employing transmission control protocol for providing 
error recovery and congestion control on a data communications network, comprising: 

a transmitter for sending a sequence of data packets, the transmitter having a round- trip 
timer that is set upon sending each data packet; 

a receiver for receiving the sequence of data packets, the receiver detecting a missing 
packet in the sequence of data packets, and returning a negative acknowledgment for the missing 
data packet to the transmitter to cause re-transmission of the missing data packet; and 

means for adjusting a congestion window in response to receipt of the negative 
acknowledgment, and expiry of the round-trip timer, 

the transmitter including a re-transmission time-out timer, the means for adjusting 
responding to expiry of the retransmission time-out timer. 
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